INTRODUCTION
============

Acute epididymitis is a common inflammatory disease in men. Many studies have demonstrated that most cases of epididymitis in men aged younger than 35 years are caused by sexually transmitted organisms.[@B1],[@B2] *Chlamydia trachomatis* infection is the most common cause of epididymo-orchitis in sexually active young men.[@B3] In older men with prostatic hypertrophy and reflux of urine, enteric organisms are a common cause of epididymitis. This condition is the result of an infection ascending from the bladder or urethra and is associated with urethritis.[@B4] It should be treated with a course of antibiotics effective against typical urinary pathogens. Studies in other countries have identified an association between sexual contact and acute epididymitis, but no such studies have been performed in Korea as yet. Nor has the potential association between urine culture results and clinical symptoms been investigated. In fact, when examining patients with acute epididymitis in a real clinical setting, it is sometimes possible to encounter patients who report no sexual contact at all, or who present with negative culture results from urinalysis. The severity of expressed symptoms also varies among patients. Therefore, we performed this study to analyze the medical examination records of adult patients presenting with acute epididymitis over the past 10 years. We aimed to identify the frequency of actual prior sexual contact and the causative organisms, and to relate these findings to clinical examinations, to the degree of severity of symptoms, and to radiological investigations.

MATERIALS AND METHODS
=====================

We reviewed the medical records of 65 adult patients older than 18 years presenting with acute epididymitis who had been treated between 2002 and 2011 at St. Mary\'s Hospital. Scrotal ultrasonography, urinalysis, and urine culture were performed to diagnose acute epididymitis.

All subjects underwent a genital examination. Their urethral smears were examined for the existence of Gram-negative intracellular diplococci, and their urethral swabs were cultured for Neisseria gonorrhoeae. An endourethral cotton-tipped swab was then inserted 1\~2 cm into the urethra to take a specimen. A midstream urine sample was also obtained and examined microscopically and by routine bacteriological procedures. The urine specimens were tested for *C. trachomatis* by a Panplex™ HPV/STD4 screening test (Seegene, Seoul, Korea). Urinalysis was considered positive if the dipstick showed any leukocyte esterase. Urine cultures with greater than 10,000 colony-forming units of a pure strain of bacteria were considered positive. Cases with a positive urethral swab but negative urinalysis and urine culture ≥10^5^ were considered to have had a false positive response and were not counted as cases.

Patients were divided into negative and positive urine culture groups. The positive urine group was further subdivided into a sexually transmitted organism (STO) group (n=13) and non-STO (n=7) group. Data on any history of sexual contacts, scrotal pain and tenderness, urethritis symptoms (discharge, dysuria, urethral burning, or irritation) and lower urinary tract symptoms (dysuria, frequency, and urgency of urination) were obtained from all of the subjects. To quantify scrotal pain and tenderness, the patients reported their pain state as mild or severe.

Statistical analyses were performed using SPSS, version 12.0 (SPSS Inc., Chicago, IL, USA) using a Mann-Whitney nonparametric *U* test and Fisher\'s exact test. p\<0.05 was considered statistically significant.

This study protocal was first approved by a Central Ethic Committee (The Catholic University of Korea, Yeouido St. Mary\'s Hospital; No. SC12RISI0216).

RESULTS
=======

In this series, 65 patients (age range, 18\~80 years) presented with a painful, swollen, and tender epididymis, or with testicular or scrotal pain, and their clinical notes were reviewed retrospectively. Most patients presented with scrotal pain or tenderness (98%), scrotal erythema (100%), and scrotal swelling (83%). Thirty-two (49%) patients had a history of sexual contact at least two weeks prior to the onset of epididymitis.

Twenty (30.8%) of the 65 patients with acute epididymitis had a positive urine culture or urethral swab. Thirteen (65.0%) of these patients had a STO such as *C. trachomatis* or *N. Gonorrhoeae*, while the rest of them (45.0%) had a gram negative enteric bacteria (non-STO) like *Escherichia coli*, *Staphylococcus aureus*, *Streptococcus epididymis*, or *Enterococcus faecalis* ([Table 1](#T1){ref-type="table"}).

The positive urine culture group was significantly younger than the negative culture group (p=0.224) and had a higher incidence of a history of sexual contact at least two weeks prior to onset of epididymitis (p=0.012). In addition, the patients of the positive urine culture group with epididymitis also had a significantly enlarged epididymal head (p=0.348) and significantly more severe complaints of pain or tenderness than those of negative urine culture group (p=0.288). There were 10 patients (22.2%) with an epididymal head diameter ≥2 cm as shown by testicular ultrasonography versus 13 such patients (65.5%) in the positive urine culture group ([Table 2](#T2){ref-type="table"}). The STO culture group was younger than the non-STO group, but the differences in these measures between the two groups were not statistically significant, except age ([Table 3](#T3){ref-type="table"}).

DISCUSSION
==========

Acute epididymitis is one of the most common causes of acute scrotal pain and is found in 74.5% of patients who visit hospital emergency rooms for this complaint.[@B5] Because there are differences in the causes of acute epididymitis depending on age, this is an important factor for diagnosis.[@B6] Thus, Melekos and Asbach[@B7] reported that many men aged 40 years and older had general infectious agents of the *Chlamydia* infections diagnosed as the cause of acute epididymitis. De Jong et al[@B2] reported that 10 out of 12 adults aged 35 years and older had been found with Gram-negative infections, whereas adults aged less than 35 years old had a high rate of infection with *Chlamydia*.

In this study, *Chlamydia* was detected in the urethra of 14% of the patients diagnosed with acute epididymitis and 6% of the patients were confirmed with urethritis caused by gonococcal infections. Such epididymiis occurs when the bacterial infection starts in the lower urinary tract and ascends to the epididymis. In such cases, if the patient showed pyuria or a positive bacterial culture, antibiotic treatment was administered.

Hawkins et al[@B8] reported that acute epididymitis caused by *Chlamydia* tended to advance to severe disease, and that these patients complained of more severe pain than in cases of epididymitis caused by more general urinary tract infective agents. Hoosen et al[@B9] also reported that epididymitis accompanying infections with *Chlamydia* was more severe than that caused by *E. coli*, and such cases were characterized by periductal and intraepithelial inflammation. Here we found that of 20 patients with identification of causative microorganisms, nine had urinary tract infections caused by *Chlamydia* and they had a greater diameter of the epididymal head identified from ultrasonography. Moreover, their complaints of pain or tenderness were significantly more severe compared with the patients in whom causative microorganisms were not identified.

Urethral and ejaculatory duct reflux has been suggested as another cause of acute epididymitis besides urinary tract infections and is unrelated to any sexual activity or urethral inflammation caused by occlusion of the lower urinary tract. In this situation, pressure in the prostatic urethra is increased during micturition so that urine refluxes to the ejaculatory duct and epididymis, resulting in chemical inflammation. Such cases are characterized by the absence of pyuria and microorganisms upon urinalysis.[@B10]-[@B12] Lewis et al[@B13] reported that 38% of patients with acute epididymitis showed abnormalities in the urethral system and 64% of these patients complained of voiding problems. Höppner et al[@B14] reported that among patients with acute epididymitis aged 60 years and older, 53% had a lower urinary tract obstruction caused by benign prostatic hyperplasia, prostate cancer, or a urethral stricture. In the present study, the positive urine culture group was younger than the others and also had a much higher incidence of recent sexual history. Thus, practically, this means that in sexually active men younger than 40 years of age, epididymitis is most often caused by sexually transmitted pathogens such as *C. trachomatis* and *N. gonorrhoeae* and in men older than 40 years of age is most often caused by non-sexually transmitted Gram-negative enteric organisms causing urinary tract infection. There is also a possibility that acute epididymitis could be caused in patients over 40 years of age by chemical inflammation, regardless of sexual activity or urethral infection.

Our study had several limitations. The age of the patients was bimodally distributed. The mean age of the negative urine culture groups was over 40, while that of the positive urine culture groups was under 40. This could reflect selection bias in our study. However, acute epididymitis is so infrequent that a prospective study design is very difficult. Moreover, studies on acute epididymitis are rare, and this is the first to define the association between urine culture results and clinical symptoms. Therefore, we believe this is a meaningful study.

Because one cause of acute epididymitis is believed to be an ascending urethral infection with general bacteria, the first-line treatment has involved antibiotics. Nevertheless, according to recent reports, treatment other than antibiotics obtained good results in patients with acute epididymitis who had no evidence of urethral infection.[@B15],[@B16] According to our national guidelines in Korea,[@B17] if there is no evidence of inflammation, acute epididymitis can be treated sufficiently by bed rest, scrotal elevation, and analgesics. If infection is suspected-depending on the patient\'s age, and a history of sexual contact, recent instrumentation, or catheterization-patients younger than 35 years should be administered doxycycline for 14 days. If there is a suspected infection from urinary pathogens, it is possible to administer quinolone. The most important treatments for patients with acute epididymitis are scrotal elevation and absolute rest. As the incidence of antibiotic-resistant microorganisms is increasing rapidly, the uniformed use of antibiotics should be reconsidered among patients with acute epididymitis who have no evidence of urethral infection.

CONCLUSIONS
===========

In patients with acute epididymitis, there was a close association between clinical symptoms, a positive urine culture, and ultrasonographic findings. Patients with a positive urine culture tended to be sexually active and younger than those others with acute epididymitis. They also had a significantly enlarged epididymal head shown by ultrasonography and their complaints of pain or tenderness were significantly more severe than in those patients for whom no causative microorganisms were identified. Therefore, these factors would be worth considering when managing patients with acute epididymitis.

###### 

Bacterial species detected in men with acute epididymitis

![](wjmh-31-53-i001)

Values are presented as number (%).

*C. trachomatis*: *Chlamydia trachomatis*, *N. gonorrhoeae*: *Neisseria gonorrhoeae*, *E. coli*: *Escherichia coli*, *S. aureus*: *Staphylococcus aureus*, *S. epididymis*: *Streptococcus epididymis*, *E. faecalis*: *Enterococcus faecalis*.
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Comparison of negative and positive urine culture groups\' patient characteristics
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Values are presented as number (%) or number.

BT: body temperature, WBC: white blood cells.

^\*^Fischer\'s exact test. ^†^Mann Whitney U test. ^‡^Statistically significant difference.

###### 

Comparison ofcharacteristics of positive urine culture patients between STO culture group and non-STO culture group (N=20)
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Values are presented as number (%) or number.

STO: sexually transmitted organism, BT: body temperature, WBC: white blood cells.

^\*^Fischer\'s exact test. ^†^Mann Whitney U test. ^‡^Statistically significant difference.
